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ran the same course and left identical 
sequellae. It occurred as usual in an 
adult and ran a very stubborn and in-
tractable course. The associated le-
sions of general pemphigus, or lesions 
in the mouth and throat were, how-
ever, lacking as were lesions in the 
other eye. There is, however, no cer-
tainty that the immunity of the other 
eye will continue, or that general 

symptoms may not supervene at any 
time. At present it must be classified 
as a mild form of the disease, with a 
very persistent and chronic course. 

Our thanks are due to Major Bur-
ton Chance for his kindness and assist-
ance in working up this case, and from 
whose article on pemphigus in the 
"American Encyclopedia of Ophthal-
mology" we have freely drawn. 
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This analytic review of the literature of the subject combined with the personal ex-
perience and conclusions of its author constitutes a clear statement of our present 
knowledge of impairment of vision by quinin poisoning. It is of especial value at this time. 

A titanic world war has flung masses 
of young men of the Anglo-Saxon race 
into strange parts of the earth, where 
they are exposed to the attacks of ma-
laria and other fevers, in a manner 
hitherto quite unprecedented. The re-
sult has been that a large number of 
our medical men have been compara-
tively suddenly forced to take a prac-
tical interest in diseases, of which they 
previously knew but little. Their re-
sponse to the call of duty and of sci-
ence has been magnificent, but it 
would be strange if the position were 
not beset with danger. At a recent 
discussion on the treatment of malaria 
before the Society of Tropical Medi-
cine (London, March 15th, 1918), 
tropical experts of the first calibre dis-
cussed the doses of quinin, which had 
been advocated on the strength- of re-
ports received from military surgeons; 
and the writer sat astonished to hear 
of one medical man giving 90 grains a 
day for 7 days, and further doses there-
after; and of others advocating the use 
of the drug in quantities which ap-
peared enormous. The problem that 
today interests the surgeons of the 
British Empire, and the young men un-

der their charge, will shortly enfold the 
gallant armies, which are crossing the 
Atlantic Ocean to take their stand by 
our side in the great struggle for the 
liberty of the world. 

The writer has recently read very 
carefully the whole literature of qui-
nin poisoning, and has been profoundly 
impressed by the great possibilities for 
harm that may lie concealed in the 
present movement towards unre-
stricted use of the drug. It is 22 years 
since de Schweinitz dealt with quinin 
poisoning in his classic work on toxic 
amblyopias; and tho, both before 
and since that time, a very large liter-
ature has grown round the subject, no 
effort appears to have been made to 
deal with it at all exhaustively, within 
the limits of a single communication. 
The present would, therefore, seem to 
be a suitable time to consider the sub-
ject in all its bearings, to review what 
has been written and learned, and to 
raise a note of warning, lest in our en-
deavor to extinguish the germs of ma-
laria, we should be led into the dan-
gers that surround the abuse of qui-
nin. To save a man from death, only 
to leave him amblydpic, hemeralopic, 
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and with contracted fields is to render 
him a poor service indeed; and one for 
which many would curse and not bless 
us. The oft-expressed sentiment "I 
would rather be dead than blind" is 
one that finds a strong echo in many of 
our hearts. One purpose of this paper, 
and not the least important, is to point 
out how easy it is to diagnose quinin 
poisoning. The most recently qual-
ified medical man can do it, and he who is 
armed with this knowledge, will not be 
led into the danger of mistaking the 
signs of deep cinchonism for those of 
malaria, an error, which when com-
mitted, is fraught with disaster, and 
possibly even with death for the pa-
tient. 

DOSE OF Q U I N I N W H I C H MAY GIVE RISE 

TO EYE S Y M P T O M S . 

A study of the reported cases of qui-
nin blindness reveals the most startling 
variations in the dose of the drug re-
quired to produce pathologic phenom-
ena in different patients. One will 
take with impunity a dose which seems 
simply enormous, whilst another will 
show failure of vision from a quantity 
of quinin, which to the ordinary per-
son would be absolutely innocuous. 
There are, however, certain factors 
which we must take into account in 
every case': These are: (1) The salt 
of quinin employed; (2) the vehicle 
in which the dose is given; (3) the 
method of its administration; (4) the 
total amount of the drug retained in 
the system; (5) the individual idio-
syncrasy of the patient; (6) the age, 
sex and weight of the patient. 

(1) The salt used. The sulphat of 
quinin is probably still employed more 
commonly than any other preparation, 
tho the hydrochlorid is very popular. 
If one may judge from the recent dis-
cussion before the Society of Tropical 
Medicine (London, March 15th, 1918), 
these two salts stand far ahead of all 
others in the esteem of experts. The 
relative solubilities of the various qui-
nin preparations are given below in a 
tabular form. 

r Solubility s 
Salt of quinin— In water In alcohol 

Sulphat 1 in 800. 1 in 65. 
Acid sulphat 1 in 10. 1 in 45. 
Hydrochlorid 1 in 35. 1 in 3. 
Acid hydrochlorid . .1 in 1. 1 in 5. 
Hydrobromid 1 in 55. 1 in 0.7 
Salicylat 1 in 630. 1 in 24. 

An important observation was re-
corded at the above meeting of the So-
ciety of Tropical Medicine by Dr. Nie-
renstein, who had analyzed the urines 
of a number of patients who had been 
taking quinin salts. He found that the 
percentage of quinin in the urine was 
practically constant, regardless of the 
salt used (sulphat, hydrochlorid or hy-
drobromid), or of the amounts that 
had been administered. From this he 
deduced that there was a limit to the 
amount of the drug that could be taken 
up by the blood, and that this limit 
was indicated by the quinin-content of 
the urine. He made the suggestion 
that if a more soluble salt than the. sul-
phat or hydrochlorid were used, the 
quinin-content of the drug could be 
greatly raised, thus intensifying the ac-
tion of the drug on the malarial para-
site. The form in which quinin is ex-
creted is in combination with urea. He 
thought, therefore, that a carbamid of 
quinin might be the very substance for 
which tropical physicians were look-
ing. The writer drew attention to the 
fact that de Schweinitz, in his experi-
ments on animals, had used a carbamid 
of quinin as well as other preparations, 
and had found that salt more toxic 
than any other. Whilst, therefore, it 
might prove powerfully therapeutic, 
there was the possibility that by so 
highly cinchonising the blood, it might 
act unfavorably on the retina and optic 
nerve, and determine amblyopia and 
amaurosis. 

It has sometimes been said that qui-
nin is more dangerous than any of the 
other alkaloids obtained from the cin-
chona bark. But it seems possible that 
the true interpretation of this statement 
lies in the fact that quinin is in much 
more common use than any of these 
other substances. 
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(2) The vehicle in which the quinin 
is given. Some of the patients, who pre-
sented pathologic signs, took the qui-
nin in the form of powder, others in 
pills, others in one form or another of 
solution; whilst yet others drank com-
paratively large quantities of alcohol 
immediately before or afterwards. This 
must undoubtedly have tended to in-
tensify the action of the drug, by 
bringing it rapidly into solution in the 
stomach. On the other hand, the in-
gestion of quinin in pill or tabloid 
form introduces a great element of un-
certainty into our estimate of the quan-
tity of the drug actually absorbed into 
the system. Every tropical practi-
tioner knows that stale pills or tabloids 
of quinin become as hard, and almost 
as insoluble as stone, and are passed 
through the alimentary canal from end 
to end as inert, useless masses. Even 
when fresh pills have been swallowed, 
if the quantity is large, the bulk and 
cohesion of the mass make it easily 
vomited in the first instance; and dis-
posed to set up irritation, and so be 
rapidly voided in diarrhea movements, 
in the second. We shall return to this 
under our fourth heading. 

(3) The method of administration of 
the drug. One of the most interesting 
points brought out at the recent meet-
ing of the Society of Tropical Medicine 
was the apparently undivided concen-
sus of opinion that the oral method of 
administration is far and away the 
most satisfactory. Not a good word 
was said for intravenous injection, de-
spite the fact that on the face of it, this 
would appear to be the only method 
which attains to absolute certainty in 
the knowledge of the dose adminis-
tered. The comments on subcutane-
ous and intramuscular injection were 
equally unfavorable. This is not sur-
prising, inasmuch as it has long been 
known, that when quinin is given in 
this way, a large quantity of it may re-
main indefinitely unabsorbed. It has 
fallen to the lot of many surgeons in 
the Tropics, to cut down upon and 
evacuate large masses of the kind, on 
account of the great irritation the pa-
tients suffered from them. Finally, 
amongst the records of quinin amblv-

opia, one finds a certain number of 
cases in which the drug was given 
per rectum, either in the case of chil-
dren, or of others in whom gastric ir-
ritability provoked an intolerance of 
further administration by the mouth. 
This is a point to which the most ear-
nest attention of the reader is invited, 
for it would seem that the little known 
symptoms of cinchonism were in some 
of these cases mistaken for those of 
malaria, and that the drug was conse-
quently pressed, at a time when it 
should have, been totally withheld. I t 
is not difficult to see how disastrous 
such a course of conduct may prove. 

Before leaving this topic, it is of in-
terest to note the various conditions 
which led to quinin being taken in 
what proved to be poisonous doses. In 
the forefront of these, of course, stands 
administration by medical men, or by 
the patients themselves, for one or an-
other form of fever, the most common 
of which was malaria. Many other fe-
brile conditions, however, figure on the 
list, inclusive of pneumonia, influenza, 
chills, and numerous ill-described py-
rexial states. A mention must also be 
made of "neuralgias," sometimes con-
sidered to be of malarial origin, and of 
toothache. Next we find a large group 
of cases in which the drug was deliber-
ately taken for some improper purpose, 
especially for suicide, or for the pro-
duction of abortion or> miscarriage. 
Lastly we have the quite considerable 
group of "accidents." It certainly 
seems strange that a man or woman 
should swallow a huge dose of quinin 
sulphat by mistake for some compara-
tively innocuous salt, such as cream of 
tartar, but it unquestionably has been 
done (Giacomini). In all these self-
prescribed instances the drug has been 
taken by the mouth. 

(4) The total amount of the drug re-
tained in the system. This point has 
been taken up several times under the 
preceding headings. It is obviously 
one of very great importance in our es-
timation of "the dangerous dose." In 
many of the records we learn that the 
patient vomited quite half the dose 
given," or that he "passed a large 
quantity of quinin by the bowel." 
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Again in the subcutaneous and intra-
muscular injection, usually no allow-
ance seems to have been made for the 
fact that much of the drug probably 
lay inert, where it was first thrown by 
the syringe. The uncertainties thus 
introduced into our estimations are too 
obvious to need emphasizing. When 
the dose is accurately stated in the 
first place, it is the outside dose, but, 
the exact deductions we must make 
therefrom, in order to arrive at the 
quantity of the drug that did the dam-
age, are more than open to question. 
This must be frankly recognized thru-
out. 

(5) The individual idiosyncrasy of 
the patient. From the point of view of 
the dangers that attend the path of the 
prescribing physician, when dealing 
with malaria, this factor probably far 
outweighs any other. It constitutes 
the great risk, beside which all others 
fade into unimportance, and it conse-
quently demands a separate section to 
itself. For this reason it must be 
dropped for the present, with the sim-
ple comment that in this quinin only 
falls into line with all the other drugs, 
which are responsible for producing 
one or other form of toxic amblyopia. 

(6) The age and sex of the patient. 
This probably resolves itself very 
largely into the weight of the subject, 
since women are on the average lighter 
than men, arid children than adults. 
On the other hand, there seems some 
reason to think that women and chil-
dren are especially liable to quinin poi-
soning. Allowance must of course 'be 
made for the fact that quite a number 
of the recorded cases have been in 
women who desired to produce abor-
tion, and who took large quantities ot 
the drug for that purpose. Probably, 
too, in some of the attempted suicides 
the motto was "death or abortion." It 
is, however, of the utmost importance 
constantly to keep in mind the dose of 
quinin in grains, as compared with the 
total body-weight of the patient. De 
Schweinitz showed this in his early ex-
periments on animals, and it is so car-
dinal a rule that it might seem a work 
of supererogation to insist on it, were 
it not for the fact that this essential 

piece of information is very rarely 
given in the published records of cases 
of quinin amblyopia. 

When the writer first started collect-
ing the material for the present paper. 
he did so under the influence of many 
years of extensive experience with mala-
ria and its treatment in southern In-
dia, where his opportunities of meeting 
with quinin amblyopia would have 
been exceptional, had such cases really 
been common. He believes that the 
dictum of Laveran- "not more than 45 
grs. of quinin to be given in 24 hours," 
holds widely there; and to this he at-
tribute's the remarkably small number 
of cases of quinin blindness which he 
met with in the Madras Presidency. 
He cannot with certainty remember 

' more than 4 or possibly 5 such cases. 
Altho there were others which, 
judging from the ophthalmoscopic ap-
pearances observed, might doubtfully 
have fallen into the same category, it 
was impossible to be sure of the origin 
of the trouble in the absence of reliable 
histories. The result of such an ex-
perience was that the writer's attention 
was at first directed only to the records 
of those cases in which the patient had 
taken 2 drachms or less of quinin in 
24 hours. Even then, quite a number 
of cases were found. The state of af-
fairs which exists; or, perhaps one 
should say, existed, in certain back-
ward parts of America, where doctors 
were scarce and the patient helped him-
self liberally out of a stock quinin bot-
tle, hardly seemed to interest the sur-
geon who lives in parts where civiliza-
tion has had time to progress. The 
opinions expressed by malaria experts 
of the first rank at the recent meeting 
of the Society of Tropical Medicine in 
London, have, however, compelled a 
modification of the standard thus set 
up. If military medical officers are 
going day after day to give from 60 to 
90 grains a day, and then to carry on 
with 'lesser doses for a considerable 
time, we must include the cases which 
have shown toxic amblyopia after the 
administration of an ounce or more of 
the drug. Otherwise we shall not have 
a complete mental picture of the risks 
incurred. Of one thing there can be 
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little doubt, namely, that the cases of 
quinin poisoning reported are but a 
fraction of those which have actually 
occurred. The writer has no wish to 
be an alarmist, but he cannot but feel 
that the new movement is fraught with 
perils which it is the duty of the oph-
thalmologist to point out. 

DOSES OF Q U I N I N W H I C H HAVE PROVED 

TOXIC. 

We shall start with the cases in 
which the dose is described as huge, 
immense, heroic, very large and so on. 
These a rc the cases of Behse, Browne 
(male, aged 34), Bruns (a male aged 
16), de Schweinitz (a male aged 40), 
Fox (a male aged 13), Harbridge (5 
sailors, each of whom took a large dose 
of quinin), Hobby (a female, aged 21), 
Knapp (two male children, aged 3), 
Nettleship (a male, aged 29), O'Brien 
(a male, aged 33), and Williams (a 
male, aged 14). Everyone of these ap-
pears to have been permanently dam-
aged in sight. 

Next comes the group in which the 
dose was about an ounce and upward: 
Calhoun (a female, aged 10, took one 
and a half ounces in three days), Guer-
sent (an adult female took 631 grains 
in a few days), Jodko (1,694 grains of 
hydrochlorid of quinin in 7 days), 
Michel ( a male, aged 38, took 670 grains 
in 6 days), Reina (a male, aged 30, took 
462 grains at one dose), Roosa (500 
grains of cinchona in tincture), Sha-
han (a female, aged 28, took one ounce 
of quinin in six hours, during labor), 
von Kubli (a female, aged 23, took 454 
grains), Williams (a male, aged 42, 
took one ounce in a week). In each 
recorded case the damage to vision was 
permanent. 

We next take the doses from about 3 
drachms to half an ounce: Giacomini 
(a male, aged 45, took 180 grains), 
Kalebiakin (154 grains of .quinin), 
Kirkpatrick (a female, aged 30, took 
half an ounce of quinin), Manolescu 
(a female,-aged 30), took 200 grains of 
quinin), Parker (a male, aged 43, took 
240 grains of quinin), Roosa and Ely (a 
female, aged 30, took 280 grains of qui-
nin in 6 days) , Tyson (a male, aged 

23, took 240 grains of quinin in 3 days), 
Underhill (a female, aged 20, took 200 
grains of quinin in pills, but vomited 
and passed a quantity), Weeks (a fe-
male, aged 51, was given 150 grains of 
quinine per rectum by mistake), and 
Zani (an adult, took 300 grains of qui-
nin) . In all these cases the damage 
seems to have been permanent. 

In the next group we place the doses 
of about 100 grains: Ayres (a female, 
aged 7, was given 104 grains in 3 
days), Harbridge (an adult male took 
from 60 to 120 grains in whisky), Kale-
biakin (dose 100 grains), Keiper (a 
male, aged 75, took 120 grains after a 
drinking bout) , Myer (a female, aged 
20, took 120 grains in lime juice and 
water) , and Terrien and Aubineau (a 
dose of 115 grains). 

Our next group includes doses of 
from 40 to 80 grains of quinin: Bey-
dler (a dose of 40 grains of quinin sul-
phat) , Cargill (a female, aged 28, took 
60 grains of quinin sulphat), Claiborne 
(a dose of 60 grains), Fortunati (a 
male, aged 59, took 46 grains of the hy-
drocholrid in two doses, and died of 
fever), Gruening (a female, aged 35, 
took 80 grains of quinin sulphato in 30 
hours), Kalebiakin (dose 80 grains). 
Kaz (an adult female took 40 grains of 
the hydrochlorid), M'Gillivray (s 
male, aged 54, took a 40-grain dose, 
probably with alcohol), von Speyer(a 
female, aged 41, took about 60 grains 
of quinin, of which she vomited half), 
Weeks (a female, aged 6, was given 80 
grains in 3 days), and Welton (a male, 
aged 31, took 55 grains of quinin in a 
quart of whisky). Again, as far as 
can be judged from the records, perma-
nent damage was left behind in each 
case of these last two groups. 

The next group includes the really 
small doses whose action points to a 
strong personal idiosyncrasy on the pa-
tient's part, except in the case of the 
child: Bruns (a female child, aged 3, 
sustained permanent visual damage 
from a dose of 30 grains of quinin sul-
phat, given by the rectum in the course 
of 15 hours), Calhoun (a male adult 
had temporary amblyobia whenever he 
took 10 grains of quinin), de Schwein-
itz (temporary amblyopia followed the 
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administration of 15 grains of quinin 
in divided doses in 24 hours), Miller (a 
sailor, aged 55, took 5 grains daily for 
3 or 4 weeks and had temporary am-
blyopia), Nettleship (a male, aged 26, 
took 22 grains of quinin in 3 days and 
was still amblyopic 3 weeks later), 
Schvvabe (a female, aged 33, took 19.29 
grains of quinin hydrochlorid for 
toothache, and her sight was perma-
nently injured thereby), Wood (an 
adult female suffered from amblyopia 
after taking 12 grains of quinin). The 
writer has under his observation a man 
of 60 who suffers from amblyopia with 
contracted fields if he takes 2 grain 
of quinin. 

Our last group is full of interest. I t 
contains the cases collected by Conner, 
all of which either proved fatal, or at 
least gave rise to very grave anxiety. 
In Conner's own case, extreme cardiac 
depression with collapse was met with 
in a male, aged 27, following the inges-
tion of 6 grains of quinin. Death 
seemed imminent, but the patient re-
covered. I t was known that he had al-
ways had a strong susceptibility to 
quinin, an idiosyncrasy which he 
shared with a brother and a sister. The 
following cases are mentioned in Con-
ner's communication: Wood's patient 
showed very alarming symptoms after 
taking 2 grains of the drug; so did a 
girl of 13, under the care of Micciche, 
who had taken 8 grains of quinin. Up-
shur's case gave great cause for anxi-
ety after a dose of 30 grains, and on a 
later occasion after a dose of 8 grains 
Huseman published 4 fatal cases, fol-
lowing the ingestion of 3 drachms, 5 to 
10 drachms, 45 grains (in a child of 
three and a half), and 16 to 20 grains 
(in a child of two) . To this list we 
must add the cases of the three Chinese 
coolies, mentioned by Gimlette, each of 
whom received about 90 grains of sul-
phat of quinin, in a single dose, on an 
empty stomach. Two died and the 
third was very ill with deafness, diplo-
pia and delirium, but recovered. 

It must not be forgotten that Be-
randi noted headache, tinnitus and ob-
scuration of vision as signs met with 
in his experiments on healthy individu-

als, to whom he administered doses of 
from 15 to 20 grains of quinin. 

ALCOHOLIC AND ACID SOLVENTS. 

Attention has more than once been di-
rected to the danger that may accrue 
from giving quinin either in, or in con-
nection with, an alcoholic or acid solv-
ent. The cases of Harbridge, Welton, 
M'Gillivray, Keiper and Myer are all 
to the point. Their interest lies in the 
great severity of the symptoms at the 
time of the first poisoning, and in the 
extent of the permanent damage done. 
When one considers that these were all 
adult males, and that the doses taken 
were none of them really large (re-
spectively 60 to 120 grains, 55 grains, 
40 grains, 120 grains and 120 grains), 
one cannot easily resist the conviction 
that great care should be taken to reg-
ulate the doses of this powerful drug, 
when giving it in combination with 
solvents. The plain indication would 
appear to be that we should not let the 
quantities administered get out of 
hand, until we have made sure that the 
patient has no idiosyncrasy for quinin. 
It may be said that the same remark 
could be made with equal justice about 
quinin being given in any other form. 
Whilst this is quite true, the danger 
seems to be accentuated in dealing 
with dissolved and concentrated qui-
nin, and therefore extra caution is de-
manded under such circumstances. 

There are points of interest in con-
nection with the repetition even of small 
doses of quinin. Thus, Miller's patient, 
a ship's captain, aged 55, took only 5 
grains a day with the exception of one 
occasion on which he doubled the dose. 
Yet, after 3 to 4 weeks of this treatment, 
he had developed typical signs and symp-
toms of quinin amblyopia. It is true 
that he was a heavy smoker, but the oph-
thalmoscopic appearances presented, the 
absence of central color disturbances, the 
restriction of his visual fields, and the 
recovery of central vision, when quinin 
was stopped, show clearly that it was a 
case of poisoning by this drug. 

It is of course possible that tobacco 
contributed to the toxic effect, just as 
we may see optic atrophy progress in a 
glaucomatous eye after the complete re-
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lief of tension, owing to the existence of 
some other hitherto unrecognized cause 
of autointoxication. That the latter is the 
correct explanation in such cases would 
seem to be clear from the fact that the 
removal of the accessory cause of auto-
intoxication will sometimes arrest the 
atrophic process started by the glaucoma. 
It is possible that the action of quinin 
may be accentuated in the same way by ' 
that of one of the other drugs, which 
produce toxic amblyopia. 

An extraordinary and somewhat unex-
' pected light would appear to be thrown 
on this subject by Schwabe's case, of a 
woman of 33, who had suffered from 
quinin amaurosis for 19 hours, and from 
amblyopia for three years after a dose 
of 19.29 grains of muriat of quinin, ad-
ministered for toothache. Whenever she 
took a cup of strong coffee or strong tea, 
the retinal vessels could be observed to 
become powerfully constricted, and the 
fields of vision narrowed down almost 
to the fixation point. The maximum ef-
fect was attained in one hour, and the 
trouble had passed away in two. There 
was no evidence of permanent loss of 
central visual acuity, of central color 
vision, or of the area of the fields of 
vision, despite the fact that the patient 
daily indulged in these beverages, thus ' 
frequently repeating in her daily life 
what one would have thought was a haz-
ardous experiment. • 

Caffein or thein is known to be a cer-
ebral stimulant, and as such has been 
advocated in the treatment of quinin am-
blyopia, in spite of the fact that more 
than one writer has suggested, possibly 
on not very good evidence, that it may 
itself be a cause of toxic amblyopia. 
Schwabe's careful observations are cal-
culated to revive such suggestions, and 
to indicate a measure of care in our use 
of the drug in quinin amblyopia. It is 
possible that the cases in which it acts 
disadvantageously are instances of in-
dividual idiosyncrasy, but it would be un-
wise to forget the lesson they teach. The 
writer, however, knows of one case in 
which the administration of strong coffee 
definitely resulted in the amelioration of 
the signs and symptoms of quinin ambly-
opia in a patient who is so sensitive to 

the drug that he presents contracted 
fields and interference with vision after 
so small a dose as two grains of quinin 
sulphat. 

De Schweinitz lays stress on the lia-
bility to relapse shown, after the exhibi-
tion of small doses of quinin, by patients 
who have already suffered from poison-
ing by large doses of the drug; and 
draws attention to the fact that Knapp 
and Nettleship had both made similar 
observations. He himself has noted an 
exactly similar sequence of events in an-
imals. Manolescu, in his very careful 
treatise on quinin poisoning, has drawn 
special attention to this phenomenon, and 
has urged that in the case of all patients, 
who have been known to have had qui-
nin amblyopia in the past, the greatest 
care should be exercised, not only with 
regard to the use of the cinchona alka-
loids, but also to that of any of the other 
poisons, such as alcohol and nicotin, 
which are known to be liable to produce 
amblyopia in any form. 

The literature available contains at 
least two highly illustrative cases, which 
demand a short notice. Weeks' patient, 
a girl of 6, was given 60 grains of quinin 
one day by the rectum; and 20 grains 
more in the next two days. She suffered 
from severe amaurosis, but eventually 
recovered her central vision, tho the 
fields remained much contracted. Twen-
ty months later she was given a single 
dose of 10 grains of quinin in one day, 
with the result that the signs and symp-
toms of poisoning of the optic nerve and 
retina returned with great intensity. Al-
tho she again recovered to some ex-
tent, a good deal of the damage done on 
the second occasion was permanent. In 
Hobby's interesting case "very large 
doses of quinin had been required to pro-
duce cinchonism" in the first instance; 
but when, on a later occasion, 20 grains 
of the drug were administered, the pa-
tient had a very severe return of ambly-
opia; which affected both her eyes, 
whereas in the original attack, the right 
had nearly escaped. 

METHOD OF ONSET AND COURSE OF A T -

TACK. 

A very careful analysis has been made 
of the reported cases of quinin poison-
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ing, with a view to ascertain the methods 
of appearance and of development of the 
signs and symptoms of this condition. 
This survey has revealed very great dif-
ferences in different cases. This is only 
what might have been anticipated, in 
view of the facts that the size of the dose 
and the method of taking it varied very 
widely, as did also the age, weight and 
sex of the patients,and the measure of in-
dividual idiosyncrasy. Even this list does 
not exhaust the disturbing factors pres-
ent. Many of the cases are very indif-
ferently noted, and important points are 
slurred over or are altogether omitted. 

It is quite obvious that in not a few 
cases the observers failed for compara-
tively long periods to grasp the true na-
ture of the patients' troubles, and con-
tinued to pile up the doses of quinin 
when the drug should have been at once 
and completely withdrawn. Some of the 
most melancholy of such cases are those 
in children, in whom it seems to have 
taken days before it was recognized that 
the little patients were blind. It is clear 
that in many of the cases, the onset of 
acute cinchonism was mistaken for a re-
currence or a development of the dis-
ease for which the drug was given. If 
there is one thing that should be written 
in heavy type across the literature of this 
subject, it is that quinin poisoning is a 
condition which can be diagnosed tvith 
ease and certainty by the least experi-
enced practitioner, and thai mistakes, 
such as those which abound in these rec-
ords can and should be erased from med-
ical experience. 

The administration of medicinal doses 
(10 to 15 grains) of a salt of quinin 
gives rise in normal subjects to a train 
of symptoms, which is so constantly met 
with and of such slight clinical signifi-
cance, that it is best described under the 
term "cinchonism"; reserving that of 
"quinin poisoning" for the more serious 
form of the same condition, which at-
tends the ingestton of large doses, or that 
of comparatively small doses in very sus-
ceptible subjects. 

CINCHONISM.—Soon after taking the 
quinin, the patient complains of ringing 
in the ears, deafness and a feeling of 
fullness in the head. Headache, which 

may sometimes be very severe, may be 
experienced. Giddiness may supervene, 
and the patient may even stagger in his 
walk. Often he will wish to lie down, 
and feeling drowsy, he may quickly fall 
asleep. All these symptoms are transi-
tory and as a rule have passed away com-
pletely the next day; always provided, of 
course, that further doses of the drug 
are withheld. 

Q U I N I N POISONING.—In a very large 
number of the recorded cases in which a 
single large dose was given, the signs of ' 
this condition are described as coming 
on "the next day"; or "after the patient 
awoke" from a heavy sleep, or from a 
comatose condition which followed the 
dose. There can be no reasonable doubt 
that the real evidence of the quinin in-
toxication was forthcoming much earlier, 
had it been looked for, but was missed ^ 
owing to the patient's drowsy condition, 
or because it was not anticipated. Often, 
the striking symptom that first arrests 
attention is partial or complete blindness. 
The accompanying deafness is usually 
made less of, because as a sign of cin-
chonism it is so familiar as to have bred 
contempt. When the drug 'has been . 
more gradually administered, failure of 
sight may again be the first sentinel 
symptom. As will be seen later, the in-
terference with vision may be noticed 
within the first half-hour or even quar-
ter-hour, and may steadily and rapidly 
deepen. 

DIMINUTION OF CENTRAL VISUAL 
ACUITY.—The onset of central blindness 
is so striking a symptom that it compels 
the attention of the patient in a way that 
no other does. If one were to judge 
from the text of the reports alone, one 
might reach the conclusion that the onset 
of blindness was often sudden. If a sur-
geon were on the lookout for the well 
known symptoms from the first, it seems 
more than probable that he would find 
the loss of sight heralded by amblyopia 
and contraction of the field of vision. 
This has certainly been the case in a few 
instances, where close observation was 
possible. 

Much depends on the dose and method 
of administration of the quinin. When a 
single large quantity of the drug has been 
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taken, interference with vision has been 
noted in a few cases in from a quarter 
to half an hour (de Schweinitz, Kalebia-
kin's three cases, Manolescu, Myer) ; a 
number of other observers are content 
to describe the blindness as coming on 
"soon after" the dose was taken' (Harb-
ridge, Nettleship,Roosa,Trousseau and 
Pidoux, Underhill and von Speyer). In 
one of Weeks' cases, in which the dose 
was very large, the period mentioned was 
three hours; in Schwabe's patient five 
hours elapsed, but the dose was here un-
der 20 grains. 

We come last to the patients, who first 
noticed blindness on awaking next morn-
ing, or on recovering consciousness after 
several days of coma; with them we have 
already dealt; it is impossible to say 
when their symptoms commenced. In 
considering the patients in whom the ad-
ministration of the medicine was spread 
over a number of days, it is much more 
difficult to obtain anything like scientific 
accuracy, but it is quite clear that in them 
the drug produced a cumulative effect. 

In saying this, it is not implied that 
the concentration of quinin in the blood 
increased steadily, for such a suggestion 
would be contrary to the known facts, 
but rather that the continued toxic action 
sufficed in time to bring about a condi-
tion of blindness which comparatively 
large earlier doses failed to do. It is of 

, interest to note that in two cases, the 
final extinction of vision was instanta-
neous; so much so as to suggest sud-
den vasomotor constriction as its cause. 
Thus, Browne's case said his "sight went 
out as if you had turned out the gas," 
while in Michel's patient it is recorded 
that "vision suddenly went out." 

The development of the blindness, 
from the moment of its first appearance 

■ until it became complete, varied enor-
mously. A few never attained to com-
plete amaurosis but were seriously 
alarmed by the degree of their ambly-
opia. Cargill's patient could not find her 
way about her room; whilst Welton's pa-
tient stumbled over objects on the floor 
and complained of hazy vision. In a 
number of the worst instances, complete 
amaurosis appears to have been very rap-
idly established. There can be but little 

doubt that a large number of cases, in 
which a moderate amblyopia is present, 
fail altogether to be recorded or even to 
attract attention. 

Then again, the duration of the blind-
ness varied enormously. In a few, it 
had begun to pass off in from 14 to 24 
hours (de Schweinitz, 14 hours; 
Schwabe, 19 hours; Keiper, 22 hours; 
Harbridge, 24 hours) . In a number of 
others the period varied from 2 days up 
to 2 weeks (Underhill, 48 hours; Collins, 
Kaz and M'Gillivray, each 3 days; 
Weeks, 4 days; Manolescu and Weeks, 
each 5 days; Ayres and Tyson, each 7 
days; Parker and Williams, each 8 days; 
Brans, 13 days, and Behse, 2 weeks). 
A few still longer cases are on record, in 
some of which the exact date is not 
specified (Shahan, 18 days; Michel, 32 
days; Reina, 8 weeks; Voorhies, 10 
weeks, whilst in Calhoun's case the pa-
tient was lost sight of still totally blind 
10 weeks after the dose). In some of the 
animals he experimented on, de Schwei-
nitz found the loss of vision still total at 
the expiration of two months. 

It is one thing to estimate, as we have 
just done, the period at which vision 
commenced to return; it is quite an-
other to determine when full sight was 
restored. A careful survey of the rec-
ords cannot fail to suggest the gravest 
doubts as to whether complete restora-
tion of vision ever occurs in an amau-
rotic case. The question is largely one 
of degree, of the care with which the ex-
amination is made, and of the standard 
accepted as "perfect vision." This will 
be taken up more fully under the head-
ings of light sense, and of the fields of 
vision. Meanwhile we may mention that 
in one of Kalebiakin's cases, the com-
plete restoration of vision was said to 
have been "almost immediate." Mano-
lescu and Zani each reported full recov-
ery in 14 days; Nettleship in 3 weeks; 
Kalebiakin in 1 month; Underhill and 
Williams each in 6 weeks; Parker in 3 
months; Brown in 4 months; Weeks in 
1 year, and Tyson in 14 months. 

In addition, there are a number of rec-
ords of even longer periods, but it is 
probable that these represent the time's 
at which the cases were again seen, 
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rather than those at which recovery 
could have been claimed to have oc-
curred. A very interesting feature of 
some of the cases is that vision improved 
up to a certain point, and then went back 
again. A late second improvement may 
again be noted (Demicheri, Goldzieher, 
Kirkpatrick, Mellinger, Michel, Roosa, 
Ely and Weeks). Finally, it remains to 
mention that the records clearly show 
that in a large number of the cases a 
visual acuity of 6/6 was never reattained, 
whilst the silence on this subject of many 
of the reporters is still more significant. 
Even if central vision be alone accepted 
as the basis of our judgment, which it 
obviously should not be, the writer is at 
wide variance with the optimistic views 
of Manolescu as to the ultimate restora-
tion of vision after quinin amaurosis. 
The reasons for this opinion will be bet-
ter appreciated after a perusal of the 
next few sections. 

y. ALTERATIONS IN LIGHT SENSE.—It 
seems probable that a defective light 
sense would have been found in quite a 
large number of the patients, who have 
suffered from quinin amaurosis, if only 
the examination had been sufficiently 
careful and exhaustive. It is significant 
that our sources of information on this 
head come from the observations of com-
paratively few writers, most of whom 
were ophthalmologists of exceptional 
note. It is quite obvious that in the ma-
jority of the cases, no careful estima-
tion of the light sense was made; indeed, 
the possibility of a defect in it does not 
often seem to have been taken into ac-
count. In any case it would be difficult 
to estimate such a defect in the early am-
blyopic stages, and nearly all the notes 
refer to a late period of the affection. 
An exception to this rule is found in 
Nettleship's patient, who "found he 
could stare at the sun without incon-
venience" shortly afler the commence-
ment of return of vision. Two months 
later, he complained of seeing badly in a 
bright light, and of a mist before his eyes 
in the early morning. Weeks observed a 
marked diminution in light sense in both 
of his cases of quinin poisoning. One of 
his patients complained bitterly of reduc-
tion in this sense up to the day of her 
death; whilst in the other light percep-

tion was diminished and light adaptation 
slow 35 years after the origin of the poi-
soning. Roosa and Ely's patient was re-
ported 3 years after the intoxication, as 
never having seen well since she took the 
quinin. She "felt as if a veil were over 
her eyes." De Schweinitz' patient was 
markedly night blind after 8 months, and 
his light sense was reduced to 0.6 of the 
normal. Welton's case resembled this in 
being badly nyctalopic after 2 years; al-
though it was doubtful whether he had 
ever been absolutely amaurotic. Other 
instances of damaged light sense are re-
corded by Ayres, Bruns, Manolescu, Pa-
nas, Parker, Schwabe, Shahan, Wil-
liams and Zanotti. 

ALTERATIONS IN THE VISUAL FIELDS. 
—A constriction of the visual fields is 
probably the most constant sign of qui-
nin poisoning of the eyes. As the amau-
rosis or amblyopia passes away, it is 
found that the patient is considerably 
hampered by the loss of his peripheral 
vision. He stumbles over objects on the 
floor, or has difficulty in finding his way 
about a room. This defect continues 
when the central vision, as measured by 
the test types, has returned to normal, 
and may give rise to very grave incon-
venience. On the other hand, when the 
dose has been comparatively small, rapid 
improvement may take place, and after 
a period of months or even of weeks, the 
recovery may be so great as to lead the 
patient and his medical adviser to be-
lieve it perfect. Without denying that 
such a happy result may sometimes be at-
tained, it is quite certain that such cases 
constitute the exceptions and not the 
rule. In a very large number of in-
stances, a permanent and often progres-
sive reduction of the visual fields has 
been recorded. This is sometimes so ex-
treme as to constitute "tube vision," (de 
Schweinitz, Kalebiakin, Schwabe, Tyson, 
von Kubli, von Speyer, and Weeks), 
whilst in quite a large number of cases 
the defect, though less extreme, is yet 
well marked. 

Improvement may go on taking place 
for months and apparently even for 
years (Tyson and Weeks). On the 
other hand, the fields may enlarge up to 
a certain point and then become nar-
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rowed again. It is possible that these 
secondary deteriorations are due to the 
unwise administration of quinin on a 
later occasion, as happened in Weeks' 
case; or to the abuse of some other toxic 
drug, such as caffein (Schwabe). 

Calhoun has recorded the case of a 
prominent physician, who found that 10 
grains of quinin made him amblyopic, 
whilst repetitions of the dose caused 
alarming symptoms. The writer has un-
der his care a man of 60, in whom a dose 
of 3 grains of quinin will at any time 
cause marked constriction of the field. 
It is probable that such cases as those 
above quoted explain the late deteriora-
tions of the fields which are on record, 
but it is of course quite possible that the 
latter may occur independently of the 
administration of toxic drugs. 

It has from time to time been sug-
gested that the typical visual defect in 
quinin poisoning leaves a horizontally 
elliptical field, the upper and lower areas 
being more encroached upon than the lat-
eral ones, (Harbridge, Knapp, M'Gilliv-
ray and Welton). Again, it 'has been 
suggested that one area of the field, as 
the temporal or the nasal, tends to clear 
up sooner than the others. A survey of 
all the records lends little support to 
such suggestions, the contraction being 
apparently usually concentric. Some 
very anomalous fields have been noted; 
thus Mosso described a paracentral sco-
toma, which was first absolute, later rela-
tive and finally annular; whilst Bietti, 
Galezowski and Jodko all record in-
stances of central scotomata. 

ALTERATIONS IN THE PERCEPTION OF 
COLORS AND IN COLOR FIELDS.—In those 
cases in which the central color vision 
was tested at a very early stage, it would 
appear to have been uniformly deficient 
or absent. Improvement, however, set 
in fairly early in most cases. In some, 
the central color vision again became per-
fect (Browne, Bruns, Cargill, de 
Schweinitz, Schwabe and Williams. In 
others, the recovery was less complete, 
(Keiper,- Tyson and Williams). Sha-
han's case was totally blue-green blind 
after 3 months. One of Weeks' cases 
was green blind after 2 years, but a sec-
ond small dose of quinin had been given 
in the interval. Knapp's patient was at 

first totally color blind. This gave place 
to red-green blindness, then green and 
grey were confused, and finally, at the 
end of five years, complete color percep-
tion was reestablished. The extraordi-
nary variability in the course of the re-
coveries is illustrated by comparing the 
last case with that of Cargill, whose pa-
tient could not distinguish colors on the 
ninth day, but could do so on the forty-
fifth. Still more striking is Schwabe's 
case, in which there was no color vision 
43 hours after the dose, while on the 5th 
day, the central color perception .was 
good. The notes on the state of the color 
fields are scanty, but they were reported 
to be greatly contracted by Browne, de 
Schweinitz, Stasinski and Welton. 

DILATATION OF THE PUPIL.—In the 
great majority of the cases of quinin poi-
soning the pupil is described as being 
fixed and dilated,- the latter often to an 
extreme degree. No observations appear 
to have been made as to the exact time 
when the pupil begins to enlarge, but 
from his observation of a very suscepti-
ble case, the writer thinks that this prob-
ably takes place at a very early stage. It 
is a phenomenon of the greatest impor-
tance, inasmuch as it enables even one 
who is not an expert to get a good and 
easy view of the fundus. The combina-
tion of a dilated pupil with the typical 
ophthalmoscopic appearances should 
leave no doubt as to the role of the drug 
in the causation of blindness. As the 
case progresses, and the patient recovers 
vision, the extreme dilatation of the pupil 
passes away, and the normal movements 
are reestablished. 

But it is probable that some enlarge-
ment remains permanently in quite a 
number of the cases, nor is it certain that 
the movements wholly regain their for-
mer activity and rapidity. In Cargill's 
case the pupils reacted slightly to light 
and accommodation on the thirty-eighth 
day, and well on the seventy-eighth. The 
pupils were slightly dilated and the iris 
reaction was sluggish in Reina's patient, 
6 months after die poisoning. The same 
held true for the right eye in Kirkpat-
rick's very interesting case, nearly a year 
after the dose was taken, whilst the left 
eye showed a widely dilated and fixed 
pupil. A similar state of affairs has been 
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recorded after still longer periods, viz., 
\y2 years (Harbridge), 2 years (Wel-
ton), and 5 years (Knapp). In Bruns' 
two cases there was slight dilatation of 
the pupil 10 and 17 years respectively 
after the poisoning. 

A few points of interest remain to be 
recorded. In Knapp's case above men-
tioned the pupils responded to accommo-
dation but not to light. In Hobby's pa-
tient, the pupils though widely dilated, 
reacted to eserin. Contraction instead of 
dilatation of the pupil has been described 
by Roberts, whilst Shahan noted active. 
elliptical pupils on the 18th day after a 
very large dose of quinin had been taken. 

T H E OPHTHALMOSCOPIC CHANGES 
OBSERVED.—The most characteristic of 
these are pallor of the optic discs, and 
extreme contraction of the arteries and 
veins of the retina. These two phenom-
ena recur with monotonous regularity in 
all the reports. The appearance of the 
nerve head is such as to suggest ad-
vanced atrophy; the pallor is striking, 
and the edges of the disc stand out by 
contrast with great sharpness against the 
surrounding fundus. The retinal blood 
supply is so greatly diminished that its 
vessels, and. especially its arteries can 
sometimes be traced but a very short dis-
tance out from the disc edges. The next 
most frequent of the signs observed 
have been those of a cherry spot at the 
macula and of retinal edema (Berger, 
Buller, Gruening, Reina, Seligsohn, von 
Speyr, Weeks and Zani). Reina and 
Weeks differ from the other observers in 
describing the macula as reddish, and as 
brownish-red respectively. Weeks ex-
plains this peculiarity in color as due to 
the absence of edema at the fovea. He 
points out that the absence of the vivid 
cherry color, found in obstruction of the 
central artery, is due to an ischemia of 
the choroid as well as of the retina, the 
former resulting from the action of qui-
nin on the choroidal vessels. The ab-
sence of a free flow of arterial blood, in 
his opinion, causes the fovea to lose much 
of the vividness of color it would other-
wise possess. Nettleship, in a case seen 
two months after the poisoning, found a 
certain degree of retinal edema, whilst 
Gruening observed the characteristic 
macular phenomenon and the surround-

ing edema disappear in 9 days. A few 
surgeons have recorded a thickening of 
the arterial walls presenting itself in the 
form of white streaks which run along 
the vessels (Bruner, de Schweinitz, 
Moulton, Parker, Reina, Seligsohn, Ter-
rien and Aubineau, Uhthoff and von 
Speyer). 

Fundus changes, indicative of inflam-
matory action, have been recorded by a 
few observers. These include retinal 
changes (Buller, Demicheri, Keiper, Par-
ker and Zanotti); hazy edges to the pa-
pillae (Ballantyne, Bietti and Roberts); 
and choked disc (Dickinson, Zani and, 
doubtfully, Terrien, and Aubineau). The 
columns of blood in the retinal vessels 
were observed to be broken in Parker's 
case; and retinal arterial pulsation was 
recorded by Buller and Manolescu; Par-
ker reported a thrombus in a branch of 
a retinal vein in each eye; Kirkpatrick 
found one nasal artery in each eye much 
thickened, almost obliterated and partly 
covered by a hyalin mass as it crossed 
the edge of the disc. It is possible, if 
not probable, that some of these rarer 
changes are accidental, and have no con-
nection with the quinin poisoning. 

There is a point of very great interest, 
which we shall merely mention here, but 
hope to return to at greater length in dis-
cussing the etiology of the affection, 
viz., that there are indisputable cases on 
record, in which quinin amaurosis is 
present in the absence of the character-
istic ophthalmoscopic appearances which 
we associate with this condition (Ballan-
tyne, Webster Fox, Garofolo, Hamlich, 
Jodko, Kaz, Mantedam, von Graefe and 
Wilbrand). This observation increases 
in interest from the fact that a similar 
exparience has been met with in dogs 
(de Schweinitz). 

UNUSUAL EYE SYMPTOMS.—The fol-
lowing unusual phenomena have been 
met with: 

(1) Unilaterality of the affection 
(Browne, Hobby, Kirkpatrick, von 
Graefe and Westhoff). These cases all 
differed from one another,but at the same 
time had this in common that some one 
or more of the features of the condition 
(dilatation of the pupil, ophthalmoscopic 
appearances, central visual acuity, visual 
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fields, etc.), were better marked in one 
eye than in the other. 

(2) Alterations in Sensation.—An an-
esthesia of the conjunctiva was met with 
by Barabaschew and Belsky, and of the 
conjunctiva and cornea by Voorhies, 
whilst Parker's case presented a hazy 
and hyperesthetic cornea. Both Bara-
baschew and Parker noted hypotonus as-
sociated with the above conditions. In 
Stasinski's case also a lowering of the 
ocular tension was present. Tiffany re-
cords a case with hypotonus. 

(3) Affections of the Muscles.—At-
kinson observed lid spasm; Browne, 
Claiborne, Diez, Gimlette, Knapp, Pena 
and Wilbrand record evidence of pare-
ses or paralysis of the ocular muscles; 
Mosso met with paresis of accommoda-
tion. Nystagmus was observed by Jodko, 
Knapp, Roosa and Williams; in Knapp's 
case it was vertical and vibratory and 
was associated with periodic divergence 
of the right eye. De Schweinitz also ob-
served nystagmus in animals poisoned by 
quinin. 

AURAL SYMPTOMS.—It has been men-
tioned that deafness is an early and trou-
blesome sign of quinin poisoning. As a 
rule, it passes off quickly and completely. 
Williams, however, records a case in 
which the hearing was never wholly re-
Covered, and it seems likely that many 
more such have been missed. In view of 
what has been found in connection with 
vision, and bearing in mind the similarity 
of the attack by quinin on these two spe-
cial senses, one cannot help thinking that, 
if the hearing of a number of these cases 
were very carefully tested, evidence 
would be forthcoming of some perma-
nent damage in a definite percentage of 
them. With the deafness is associated a 
variable and often distressing amount of 
tinnitus, and a feeling of fullness of the 
head. More rarely there is definite head-
ache, which occasionally may be ex-
tremely severe. Giddiness, or dizziness, 
makes a not very infrequent appearance 
in the notes, tho probably it is a symp-
ton, which is often missed, or belittled. 
It remains to mention Welton's very un-
usual case in which there was no tinni-
tus or deafness, and in which the pa-
tient's mental condition remained clear, 

although the vision was profoundly af-
fected. Roosa and Ely's experience was 
allied to Welton's, inasmuch as aural 
symptoms were conspicuous by their ab-
sence, but on the other hand, delirium 
was present. 

GENERAL SYMPTOMS OF Q U I N I N POI-
SONING.—In a number of the cases of 
quinin poisoning by massive doses, one 
of the earliest notes concerns the recov-
ery of the patient from a state of coma 
or of profound sleep, and the observa-
tion, at this time, of blindness, or at least 
of serious visual defects'. This suggests, 
either that the patients fall off to sleep as 
a result of the administration of the 
drug, or that the condition is often so 
serious as to render routine clinical ob-
servation difficult. In any case, it is clear 
that very heavy sleep, and often a condi-
tion of coma, which may last for several 
days, are to be expected. More rarely, 
the patient is described as answering 
slowly, or as being in a state of drowsi-
ness or of stupor (Manolescu). On the 
other hand, an irritable cerebral condi-
tion may be present characterized by 
troublesome delirium or by visual hallu-
cinations (de Schweinitz, Gimlette, Lav-
eran, Parker, Roosa and Ely). Mano-
lescu records a case in which there was 
want of control over movements, and 
Myer one in which the patient lost the 
use of his arms and legs. Gruening's pa-
tient had a convulsive attack, whilst com-
atose. Respiration may be very shallow 
and death may be brought about by re-
spiratory embarrassment. Cardiac fail-
ure is another grave danger, which may 
lead to fatal results. Gastro-intestinal 
symptoms are not wanting; vomiting and 
diarrhea are frequently mentioned. The 
former may come on at an early stage, 
and be obviously due to direct irritation 
of the gastric mucous membrane; later 
it may be very troublesome and is then 
probably cerebral. The stools and urine 
may be voided unconsciously. 

It will be clear from the foregoing 
statements that it is only too easy to con-
fuse the signs and symptoms of quinin 
poisoning with those of the various se-
vere fevers, for the cure of which the 
drug is administered. From a perusal cSf 
the available records, it is obvious that 
this has been sometimes done, with the 
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result that the drug has been pressed at 
a time when it should have been alto-
gether withdrawn. The tragedy of such 
a mistake is all the greater in children, in 
some of whom it would appear that it 
took days before it was discovered that 
the so-called treatment was the real 
cause of the trouble. These little pa-
tients paid by lifelong blindness — the 

penalty of the doctor's error. Such disas-
ters should be relegated to the limbo of 
an unforgotten past. Any hesitation as 
to the diagnosis should be banished from 
the mind by an examination of the 
widely dilated pupils and by an observa-
tion of the extreme retinal ischemia, 
which is almost uniformly present. 

(To Be Continued) 

NEUROFIBROMATOSIS O F T H E ORBIT. 

C. ARBUTHNOT CAMPBELL, M. D. 

BAY CITY, MICH. 

History of a case of multiple neurofibromatosis, with illustration showing orbital 
involvement. Operation and result. 

Neurofibromatosis of the orbit is rare, 
especially with simultaneous involvment 
of the optic nerve. In the following case 
of general neurofibromatosis with or-
bital involvement, two masses were re-
moved from the supraorbital nerve and 
one mass remains deep in the orbit, 
which may or may not arise from the 
optic nerve. 

The following clinical picture points to 
optic nerve involvement: (1) Marked 
exophthalmos and ptosis. (2) Mobility 
of the eye is good in all directions. (3) 
Vitreous opacities. (4) After tumor 
masses were removed from the supraor-
bital nerve the pain disappeared. To 
strengthen our suspicion that the tumor 
is not attached to the optic nerve the fol-
lowing findings are of importance: (1) 
Vision 4/10 increased to 4/4 with cor-
rection. (2) Absence of optic neuritis 
and atrophy. (3) Absence of high grade 
or even moderate venous engorgement. 
In a case so dubious, a positive diagno-
sis can only be made when the symptoms 
become more definite, or enucleation with 
section reveals the true origin of nerve 
attachment, and whether it is intradural 
or extradural to that nerve. Personally 
I am strongly inclined to the extradural 
non-optic nerve diagnosis. 

CASE. 
Mr. P. U. Age 42 years. Married. 

Occupation, janitor. Habitat: Thru 
northern Michigan. Referred by Dr. 
Jones of Bay City. Diagnosis: General 
neurofibromatosis (Recklinghausen's dis-
ease, neuroma plexiforme). Diagnosis 
based on the pathologic report and the 
clinical findings. 

Previous health has always been good 
excepting the diseases of childhood. No 
history of head injuries. Denies all 
venereal diseases. Weight 150 pounds; 
height 5 feet 11 inches. Has lost some 
weight during the past couple of years. 
Urine negative. Leucocytes 7800. Ery-
throcytes 4,000,000. Hemoglobin 75% 
(Sahli). Wassermann negative. Phys-
ical examination negative for chest and 
abdomen, except scars resulting from 
previous operations. No paralysis but 
there are restricted movements due to 
scar tissue contractions, the results of 
the operations. Some tingling in the fin-
gers of the left hand. The left forearm 
has had many growths removed four or 
five times. 

Character of the Patient.—Clear mind-
ed, intelligent, not neurasthenic. 

Chief Complaint.—Intense pain in left 
eye, more or less continuous, with quies-


